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SOLUTION: Related to a structure comprising two joints of first ferromagnetic layer 
2/insulating layer (tunnel barrier layer)/second ferromagnetic layer 4/insulating layer 
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high-sensitivity magnetoresistance effect element, MR head, etc., is possible. 
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[0048] (Fe(100)/Al+Al 2 03 (20) /Al (5)/CoFe(100)/ 
A1+A1 2 03(20)/A1 (5)/Fe(100» 

[00491^1 03$58tt/f Fe&l/ft 3 «>SIBlEttJiFe*> 
JK-fb^r^^SVHClsi^rSlSrlS] < «£ o lzWi%*£X'*>y 9 £ 
ffV K ft 2 O^mttJiCoFeOm-fb^rrBj^Fe i: & ± 
3fctt*+X'ty*fcfT-»fc. hv*;MEfftJI (Al 
2 03 > (4T^5-^^(Al)2r^N°>/^L^f*. RBfiX* 

.y^ci&r^x^Btfb&T'fftfcL*:. i^tlfty 

-fb®Ol?A$-$iJfflI LX-MftTJl'$—*>MM)<7)& 
Lfc«3B£Lfc. ttz. M-JjcoftWlzim&TfrS. 

ft&ut-zxn&tpxft^tz. mmm^LtiXx/m^ta^z 

*7mZ&mLfz. Fe/Al+Al 2 03/CoFe. CoFe/Al+Al 2 0 3 / 

F«0>*ti*tw8fetzit ix mm Lxwsmtmmom 
coFemnmimmWjftizwtuLxmfc ttz. 

[0050] -KOifiSIL Fe/Al+Al 2 03/Al/CoFe. CoFe/Al 
+A1 iOt/M/FeZtlZ'tinm^fr^&tfi&ltmtf 2 7 %, 

2 s%<r>te&m%t>titz. &tz. #W£ 9 t> h 
fiJB<OfrWfcT^5-'>A<Ai)3&«Jb**'&fc:Jt^l 5% 
|6]±L^. -eo±. jS}|»tt<C^L-Ct)100 c Cg^f6l± 

tffihtaz. vxkxvby^tmmmnmmizTjus.- 

VMM)W1$?<2trfzm&iRl^tt3.otfi&8t*) , fit 
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fmnnfrMmo^tffibtitzo xixwmmh 
mm*. mssMiSM^m^ bizte^xmrnrnwrnz 

[0051] (mt£M4 ) A'*<v fgUzm^XlXTlZ 

tts Ltzn&nmmm)%m?zsim&Lkizft&LLtz. 

[0052] (Fe(100)/Au(5)/A1 2 Q3 (15)/Au(5)/CoFe(10 
0) /Au (5) /Al 2 Og ( 15) /Au (5) /Fe (100) ) 
{IU ( )ft<r)%.mt*/? XYv-hXSih . 

1 o o 5 3 ] us i *>3*ffltteJiFe&tfft 3<mimmre<?> 

*TV\ ft2^)5iattJiCoFe<7)^b^"|6l**Fei;iI^-rS<}: 
3 y^Srfro*:. hV^HtUM (Al 

2 03 ) ^^^-^^(ADSr^s'-y^L^m. RFaB^t 

•y^Ki&x^xvBMb&TittfcU:. :otif^^ 
/N*-=Srv Mzmw &mmco*.t x^x-ts^obsisi-ck 
imnmn- *nw t x £x tfriv s x (ai a ) t i,tz . 

&1z. by */HTOMI (Al 2 O3 ) OM^B l>zi&& ( Au) £ 5 

fc. Fe/Au/Al 2 0 3 /Au/CoFe. CoFe/Au/Al 2 03/Au/FeO-?-;fl 

fc. 8a^ffi5G»m^)S!l^tim-ff$rlKKttSr*-rCoFe!ISO 

[0 0 54] Fe/Au/Al 2 03/Au/CoFe. CoFe/Au 

/Al 2 0 3 /Au/Fe'?-ixmoS-&*^ Stn^-fb^^* 2 5%. 

2 6%nmmmt>ixiz. ttz. &w**)i>by*)W 
mmcommi / z& (au) ^h^^izit^mmmx-h tz . 
[0055] zcoi.. mm&izmixi>ioox:mi&tn 
nmcymtwnhtLfz. tLtio by^/mMm^nm 

\,ZT)V 5 — (Al ) *<J$A$iT^:fllJt fcffl v^ta a 

[0056] (^JfefiRI5 ) ^N'-y ^iSSSrfflV^TtilT^ 
^ t feWlft^BttUfiliaMaff «: Si ««Ltlc^ Liz . 

[0057] [Fe(100)/CoZrTa(50)/Al 2 Q3 (15)/CoZrTa(5 
0)/CoFe(100)/CoZrTa(50)/Al 2 03 (15)/ CoZrTa(50)/Fe 
(100)) 

[ 0 0 5 8 ] ft 1 ^mam?eRr/m 3 emw&mv&r) 
eai-ft;^"rfi]* { svHc|pi^rf6]S-i6]< i 3 9 £ 

*TV\ ft2^KttJiCoFe<7)^b^l6l3i^Fei:ffl3S-ri.«}: 
^ izW&tpx;*"/ 9 ^rffo^o hy^PKS^ (Ai 
2 03 ) (Sr^S-^AtADSr^/t y^LJtf*. RRtt^t 
•y^lcJ:i,7"7XvK-fba'C-#jSLA:. i^tlf^y 
^'-=Sr v HC^A-T ■?> i: X 7 XvStmo^-CB! 

•fbl^J¥^S:®JiaiL.T^T^T^$^-(Al 2 03) i: L/v:. 
£ 7t . by *>mMJ8 (Al 2 0 3 ) ^>piillStcli7%/P7 r 
Xtt^OCoZrTa^ 5 0^7 ^ L^Tc ^rfc^iX^O^B 
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'J 7 h *7m£&m Liz. Fe/CoZrTa/Al 2 03/CoZrTa/CoF 
e. CoFe/CoZrTa/Al 2 Q, /CoZrTa/FeCO-f-il-ritOg^-tC^ 

[0059] COS*, Fe/CoZrTa/Al 2 0 3 /CoZrTa/CoF 

CoFe/CoZrTa/Al 2 Ob /CoZrTa/Fe-eil'f tKDm&fr h& 
a3Wt** t 2 6%, 2 6 4>:hJfc. i* 

frJflt'fcB 3 0 s WJ^^H* 4>«rtttf>GlJb&* 

t i o ouirakv*. x^zwsmimskmT. mms. 
tstmm^v viz&^x&mwwmz^rz ttmi> 

[0060] (mMM6 ) X/lvf&M*M\>*T&.TtZ 

[006 1] [Fe(100)/Ni0(3)/Al 2 03 (15)/Ni0(3)/CoFe 
(100)/NiO(3)/Al 2 03 (15)/NiO(3)/Fe(100)] 

fat. ( )rta*ti^»fxtD-A?&*. 

[ 0 0 6 2 3 US 1 iO&fiSttJIFe&tXSg 3 03SJStt^FeO 

tf V\ » 2 <93£&tt®CoFeO»ffcfrfii]#Fe t HSTf £ J: 
3tCB»+;*^-y*£*T->fc. hV^MHUUI (Al 

h ^*;HWB (Al 2 03 )ttMJIWz(±i*fUtae>NiO 
JHL£. Fe/NiO/Al 2 03/NiO/CoFe. CoFe/NiO/Al 2 03/NiO/ 

Feo-eitmoif ^ts* UTsa«LTawttaji3a»oai 

[0063] .lOtSA. Fe/Ni0/Al 2 03/Ni0/CoFe. CoFe/ 
Ni0/Al 2 0 3 /Ni0/Fe-e^.-e r iX<O^*^ffi!jL^k;^* J 2 7 
2 6%0«JIW«»6*lfc. #®£ 9 h 

;H«fiJi<9fiBM(z s - *> a (ai ) ifih h maiztt^m 



mtzwtimtfft xzntzmmzmwziz o o . 

mMt 5 a±.iz%& t imm<mtn txi&\, mows 
fcth . $t-ox 5 v \ x -> x mmxmzm 
=?. mmmrnm^yYiza^xmrnm^^^m- 
zb\imt>frx-hh. 

[0064] 

z'&hzttfx-*. mmmmffibrnm*. MR^7 

[Hi] < a > xmivma&KSMSFfrvmim <*& 
(b) m&w&miomfm 

[02] HMO«2S 2 ?)fljj£|a 
[03] (a) HM<7)^JS3W«^I1 

[ 04 ] ( a ) f£fcO h y*;U&&W i o<3*fr&tf)HBil 
S-?£*rrBJrffi0 

1 mm 

ia momm 

2 miO^JStt® 

3 m i <r>imm < h >-^m»m® ) 

3 a h^^AHttttASW 
3 a' Si0 2 

3 b hy*>mm&mm 

4 ffi2<oaiattJii 3 

5 IS 2 cOl&Mfc® < h v^n»a® ) 
5 a h^*;M$g#SJ! 

5 b h^^HUKfillMi 

6 m303SJKtt« 

7 l^bJi 

a IIS? 

b 

c 

d mm 
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{011 
(a) 




6 3B3<D3$fflG* 

5 nznmum 

3 * 1 (DKii* 

2 m\ roatattfe* 
1 S4K 



(H21 



Y///////////A 



6 K3«>54tWtt« 



5 *2rc«>»« 




KM* 



(b) 



1 




3B1 (D3te** ( h>*JU*») 3 



(a) 



5 a — — 



6 £3<D&iat4« 



9 

3a 




5 m2<D3tt»* 



3 * i oae** 

h-2 



1 mm. 



<b) 



3b 
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[H4] 




i± urn mf&m m* mm 
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